Identification and functional analysis of phosphorylation in Newcastle disease virus phosphoprotein.
Newcastle disease virus (NDV) encodes a highly phosphorylated P protein; however, the phosphorylation sites have not been identified, and the relationship between phosphorylation and protein function is still unclear. In this study, we bioinformatically predicted 26 amino acid residues in the P protein as potential phosphorylation sites. Furthermore, we treated infected cells with kinase inhibitors to investigate NDV propagation and found that protein kinase C (PKC) is involved in the NDV life cycle and that PKC-activated phosphorylation functions in NDV replication. Using an NDV minigenome assay, we found that expression of a reporter protein decreased when the minigenome system contained P mutants lacking T44, S48, T271, S373 and especially T111. The phosphorylation status of S48, T111, S125 and T271 was determined by Phos-tag SDS-PAGE analysis. Coimmunoprecipitation assays showed that the binding activity of NP and the P-T111A mutant was stronger than that of NP and the wild-type P, suggesting that P-T111 is involved in NP-P interaction. This study sheds light on the mechanism by which P protein phosphorylation affects NDV replication and transcription.